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Background: Discrepancies between calculated aortic valve area (AVA) and transvalvular gradients (TVG) is an active field of ongoing investigation 
which led to the hemodynamic classification of aortic stenosis (AS) in 4 groups based on TVG and left ventricular (LV) stroke volume values. We 
sought to identify the mechanisms and the clinical significance of severe AS, poor LV ejection fraction (EF) and high TVG. 
Methods: Of 100 patients (pts) with severe AS (mean age = 82 ± 10 years, 50% males), EF < 30%, in sinus rhythm, no significant valvular 
regurgitation and no prosthetic valves, 13 had a mean TVG ≥ 40 mm Hg and were age and gender matched with 25 with a mean TVG < 40 mm Hg. 
The echocardiograms were analyzed off-line on a dedicated echo reading station. Of these pts, 15 had aortic valve replacement (AVR) at a mean 
time interval of 17 ± 24 days after the echo study and 26 pts died at a mean time interval of 145 ± 200 days after the echo study, of whom 5 died 
after surgery. Comparison between the groups were made using independent t-test (with the Satterthwaite adjustment for unequal variances) and 
confirmed by logistic regression.
Results: see table 
High TVG
N = 13
Low TVG
N = 25
Variable Mean SD Mean SD p-value
Age 81.5 11.1 82.3 9.1 0.83
BSA (m2) 1.8 0.3 1.8 0.3 0.96
Systolic blood pressure (mmHg) 117.9 26.1 122.6 23.7 0.59
Biplane EF (%) 29.5 4.7 24.2 5.9 0.02
LV mass index (gr/m2) 170.6 43.7 174.2 42.2 0.81
Stroke volume index (ml/m2) 27.3 9.0 21.9 7.0 0.06
AV mean gradient
(mm Hg)
53.1 13.5 24.7 9.7 0.0001
AV peak gradient
(mm Hg)
82.0 16.0 41.7 14.8 0.0001
AVA index (cm2/m2) 0.28 0.9 0.38 0.13 0.03
Energy loss index
(cm2.m-2)
0.32 0.10 0.43 0.16 0.06
Systemic arterial compliance (ml.mmHg-1.m-2) 0.9 0.3 0.8 0.3 0.12
Systemic vascular resistance (dyne.cm.s-5) 1775.6 919.7 2829.8 1767.5 0.04
Valvulo-arterial impedance
(mm Hg·mL_1·m_2)
6.8 2.4 7.5 3.1 0.53
Aortic valve replacement 6 (46%) 9 (36%) 0.41
Death 8 (61.5%) 18 (72%) 0.40
Conclusions: 1. In this small sample of pts with severe isolated AS, poor EF and high TVG, a higher stenosis severity, a lower systemic vascular 
resistance and a trend toward larger stroke volume may explain this combination. 2. The magnitude of TVG did not influence the referral to aortic 
valve replacement or death rate. 3. Larger studies may be needed to validate these preliminary results.
